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Electromyography (EMG) and ultrasonography have been widely used for skeletal 26 muscle assessment. Recently, it has been demonstrated that the muscle thickness change 27 collected by ultrasound during contraction, namely sonomyography (SMG), can also be 28 used for assessment of muscles and has the potential for prosthetic control. In this study, 
64
In addition, commercially available upper-limb externally powered prosthetic devices 65 using EMG are still limited to one or few degrees of freedom (DoFs) (Zecca et al. 2002 hard to achieve signals for a better prosthetic control, such as to reduce the cognitive 74 effort required of users, to provide direct feedback when performing movement, and to 75 increase the number of degrees of freedom (DoFs).
76
Ultrasonography is another widely used method to measure muscle morphology 77 change and it has been used together with EMG to provide more comprehensive 78 information about the muscle activities and properties (Whittaker et al., 2007) . The A-mode ultrasound and surface EMG were collected, stored and analyzed by the 135 software for ultrasound measurement of motion and elasticity (UMME, 136 http://www.sonomyography.org) developed using Visual C++. The time delay between 137 the two data collection systems was calibrated using a method similar to that described by 138 Huang et al. (2005, 2007) . As the transducer moved cyclically up and down in a water 139 tank, the two signals representing A-mode ultrasound, and simulated EMG respectively 140 were collected and stored. The time delay between the data sets was calculated using a 141 cross-correlation algorithm. The details can be found in our earlier study (Huang et al. 142 2007).
143
The muscle deformation signal, i.e. SMG, was extracted from the A-mode ultrasound. (sinusoidal, square and triangular waveforms) for SMG tests (Fig. 2) The subjects were also instructed to perform another set of wrist extension tasks, using 
RESULTS
218
Totally 432 data sets were recorded from the sixteen subjects. residual limbs should be tested to ensure a solid conclusion.
291
As expected, it was found that as the movement rates increased, the tracking errors of 292 SMG increased (Fig. 6) Fig. 1 The diagram of the data collection system. 
